Effects of ornithine 2-oxoglutarate on neutrophils in stressed rats: evidence for the involvement of nitric oxide and polyamines.
Diets enriched in ornithine 2-oxoglutarate (ornithine alpha-ketoglutarate; OKG) improve immune status during stress. We described previously the ability of OKG to increase the respiratory burst in polymorphonuclear neutrophils (PMNs), but the underlying mechanisms remain unclear. OKG is usually recognized as generating glutamine, arginine and polyamines. The aim of the present study was first to determine the effects of OKG on PMN bactericidal functions (chemotaxis and respiratory burst) in stressed rats, and whether these effects could be reproduced by glutamine- or arginine-enriched diets. Secondly, we investigated the metabolic pathway involved in these actions, using three metabolic inhibitors: methionine sulphoximine (an inhibitor of glutamine synthetase), S-methylthiourea (an inhibitor of inducible nitric oxide synthase) and difluoromethylornithine (an inhibitor of ornithine decarboxylase). OKG, arginine and glutamine all increased the production of reactive oxygen species (evaluated by chemiluminescence, ferricytochrome c reduction and flow cytometry). Only OKG markedly enhanced the chemotaxis index (5-fold). Inhibition of glutamine synthetase showed that glutamine production was not involved in the action of OKG. The use of S-methylthiourea and difluoromethylornithine demonstrated that OKG modulated the respiratory burst via nitric oxide (NO*) and polyamine generation. Moreover, OKG stimulated PMN migration via NO*, but arginine administration failed to reproduce this effect. These data suggest that OKG (or its metabolites) and arginine are channelled differently in PMNs. This hypothesis deserves further study.